[The general principles of synaptic plasticity in the neocortex, hippocampus and cerebellum].
The unitary model of synaptic plasticity for the neocortical, hippocampal and cerebellar Purkinje cells is proposed. The model is based on the new modification rules. It was assumed that the necessary conditions for synaptic modifications are: the coincidence of pre- and postsynaptic cells activity (Hebbian rule) and the change of pre- and/or postsynaptic cell activity during the time that is sufficient for the shift of the ratio between protein kinases and protein phosphatases in postsynaptic cell. According to the suggested model similar mechanisms underlie homo-, hetero- and associative LTP and LTD of excitatory and inhibitory synaptic transmission. The involvement of cAMP and cGMP in synaptic plasticity of neocortical/hippocampal and Purkinje cells, correspondingly, may underlie the different Ca(2+)-dependent modification rules in these structures. The model is used for the analysis of stimulation parameters influence on the direction of synaptic modification. It is shown that stimulation frequency (Ca2+ rise) necessary for LTP or LTD induction is relative but not absolute.